The state of Assam in the Brahmaputra valley in north-east India is exposed to multiple hazards of seismicity, flooding and cyclone to a critical extent. The advanced construction technologies are yet to penetrate among the overwhelming population living below the poverty line. On the other hand the time-tested vernacular architecture or 'Assam-type' building is also unable to perform due to intensified calamities brought by climate change, fast depleting indigenous materials, change in user expectation and sporadic intervention of popular modern material and technology. This paper aims to systematically capture the hazard responses of vernacular architecture of Assam and upgrade the same with thoughtful introduction of amphibious foundation for modern but affordable bamboo-based hybrid construction. A schematic prototype house is proposed which can withstand the effect of multiple hazards of the area under study.
Introduction
The state of Assam in the Brahmaputra valley in north-east India is exposed to multiple hazards of seismicity, flooding and cyclone [1] . The valley is one of the most flood-prone areas in the world affecting 31046 sq. km. (about 39.58% of the state's land area) [2] . River Brahmaputra rages through Assam for about 650 km [3] and the average annual rate of erosion on its both banks including that of the tributaries is about 80sq.km. [4] . Additionally,
The state of Assam in the Brahmaputra valley in north-east India is exposed to multiple hazards of seismicity, flooding and cyclone [1] . The valley is one of the most flood-prone areas in the world affecting 31046 sq. km. (about 39.58% of the state's land area) [2] . River Brahmaputra rages through Assam for about 650 km [3] and the average annual rate of erosion on its both banks including that of the tributaries is about 80sq.km. [4] . Additionally, deforestation of seismically unstable adjacent hilly slopes causes siltation thus reducing the carrying capacity of the river network. As a result, each year during monsoon (in average 1688 mm) Assam experiences flood and substantial losses of life, property and standing crops. For example, in 2012 nearly 4650 sq. km. area was submerged, about 3829 villages went under water and 2.308 million people were affected [5] . Every other initiative for flood control has been proved so futile that a 1300 km 6-line highway on both sides of the Brahmaputra is planned to act as embankment [6] . Parry et al. [7] argue that adverse impact of climate change on flood situation is already palpable and a usual 100-yearly flood may occur in each 2-5 years in near future [8] . A continuous hastening of water cycle will increase the intensity and frequency of torrential downpour especially in eastern Asia [9] including Assam.
Apart from floods, the state is also under Zone V of highest seismicity. and on the other-hand the time-tested vernacular buildings have lost their appropriateness in the changing context. This paper aims to bridge this knowledge gap by developing a prototype by using the vernacular material bamboo in hybrid construction of multi-hazard disaster resilient affordable housing.
Literature Review
This section is further divided into four sub-sections for dealing with the research problem in holistic way. These sections are namely, (a) traditional houses of Assam; (b) Udayachal House of Shillong -a case study; (c) bamboo as engineering material and (d) flood-resilient amphibious construction.
Traditional houses of Assam
Various housing typologies and their performance against three major hazards of earthquake, flood and cyclone are collated in Table 1 [11] and described briefly in next section [16] [17] [18] [19] . The category X for walls includes nonengineered indigenous materials such as bamboo, cane, reeds and affordable material such as thatching, corrugated galvanized iron (CGI) sheet etc , but they show good earthquake resilience. 
